An Improved Technic for Capillary Microscopy of the Skin1  by Davis, Michael J & Lorincz, Allan L
AN IMPROVED TECHNIC FOR CAPILLARY
MICROSCOPY OF THE SKIN*
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The common technic of cutaneous capillary microscopy as originally described
by Lombard' in 1912 and later elaborated into a method for clinical examina-
tion by the pioneering work of 0. Muller and his associates2 consists of viewing
the capillaries of the skin through a microscope using reflected light after first
clearing the surface layers of the skin somewhat with a drop of glycerin or oil.
The capillaries of the nail fold are seen in longitudinal profile whereas in other
locations only the tips of the capillary loops are usually visible. Most studies,
therefore, on the capillary circulation have been confined to the nail fold. The
nail fold capillaries, however, are not entirely comparable to the capillaries in
other areas of the skin because of their acral location and the large number of
arteriovenous anastomoses in that region. The rather extensive basic literature
dealing with skin capillary microscopy in normal and diseased conditions can be
explored through the publications and their contained references of Muller2,
Carrier', Callander4, Leader', Wright and Duryee°, and more recently of Hanpt-
mann7, Gilje and associates8' 9, 20, and Davis1" 12•
We have found that by first removing the keratin layer and part of the epider-
mis by means of the strip method conveniently carried out with a skin desqua-
mating machine'3 that the capillaries and the subpapillary plexus of vessels can
be well visualized in many areas. In the nail fold observations made in the past,
the capillary connections to the subpapillary plexus could only rarely be vis-
ualized. Incidentally, Pinkus'4 in 1952, in connection with his biometric studies
with the strip method, briefly mentioned the clear visibility of superficial vessels
in stripped areas.
METHODS
The technic of capillary microscopy that we employed is as follows:
First, the outer layers of the epidermis are stripped away to the glistening
level with repeated applications of cellophane adhesive tape (either manually
or with 20—40 strokes of the desquamating machine). Then a drop of mineral
oil or saline is placed on the area and a cover slip may be applied. The part to
be observed is then stabilized for observation with a ring clamped down around
the area. Stabilization with this simple technic is not only adequate but essential
for satisfactory viewing of capillaries especially at higher magnifications.
An ordinary beam type microscope lamp, preferably with a focusing device is
used as the light source. The beam of light is passed through a thin bottle con-
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Fm. 1. Arrangement of equipment for capillary microscopy adaptable for office use (top)
and photographic equipment with bellows camera and electronic photoflash light source
(bottom).
taming dilute copper sulfate solution in order to avoid heating the area under ob-
servation. The angle of lighting is not critical, as is the case in capillary micros-
copy through intact skin, and can vary from 30 to 90 degrees. Also, in contrast
to observations through intact skin, a tourniquet is not needed to engorge the
vessels to be viewed because they can clearly be seen even without such engorge-
ment. An ordinary microscope with lOX objective is prepared simply by de-
taching the stage and substage parts and is used for viewing with 5 to 25 X
oculars. The equipment used is shown in figure 1 and can be readily arranged
for office use. The immediate slight vasodilatation accompanying the mild trau-
matization of the skin by the stripping procedure subsides in a few minutes and
then the superficial blood vessels, which become clearly visible in the stripped
areas, appear in all respects comparable to those occasional vessel portions
fortuitously visible through intact skin areas.
In taking photographs we have found that better results are obtained by using
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low power magnification (50—75 X), and then enlarging areas of interest because
at higher magnifications the depth of focus for photographic detail is too shallow.
Also, in our hands, orthochromatic film with electronic photoflash illumination
(Ascor speed light) gave the best definition of the vessels.
OBSERVATIONS AND DISCUSSION
To date we have not yet examined an extensive series of patients with diseases
which might be expected to show capillary changes. We can, however, present a
picture of the skin's normal superficial vasculature and an initial sampling of
some observations made with this technic in abnormal conditions.
Figure 2 shows the vascular network as seen through a stripped area on the
forearm of a normal individual. The borderline between stripped and non-
stripped skin can be clearly seen. In the intact skin the tips of the capillary ioops
can be visualized hazily whereas in the stripped area, many capillary loops are
seen in their entirety as are portions of the subpapillary plexus. One can dif-
ferentiate the venous from the arterial limbs of the capillary loops by the smaller
diameters of the arterial limbs. The rate of flow through a venous limb is slower
than through an arterial limb and this feature as well as the direction of flow
when visible are better means of differentiating one limb from the other since
the difference in diameters may be quite small. Observation of the superficial
FIG. 2. Superficial vascular network of normal forearm skin as viewed by capillary mi-
croscopy through stripped area on left with intact skin on right.
FIG. 3. Microscopic appearance of heavily pigmented skin after stripping.
FIG. 4. Profound blanching produced in a stripped area of normal forearm skin by topical
application of pitressin shown on left.
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vessels in heavily pigmented skin is not satisfactory with this technic. Only the
domes of the capillary ioops are visible in the centers of the papillae and the
papillae are surrounded by a heavy ring of intraepidermal pigment giving them
a bird's-eye appearance (fig. 3).
Observations on the response of the superficial vasculature to drugs and phys-
ical agents are facilitated by using the strip method. Absorption of drugs applied
topically is rapid and the responses in a large number of vessels can be observed.
The study of capillary physiology by capillary microscopy dates from the early
work of Weiss and MUller'5 in 1916 and Carrier3 in 1922. By way of example,
figure 4 demonstrates the profound capillary constriction induced by the topical
application of pitressin. This vasospastic state persisted for two hours.
In recent years Gilje and coworkers8 9, 10 have given impetus to the study of
the capillaries in skin diseases by capillary microscopy and they, as well as others,
have described changes in the skin capillaries associated with systemic diseases.
The following are a few examples of our technic applied to the study of disease
states.
In figure 5 there is demonstrated marked dilatation of the venous system ex-
tending even to the venous limbs of the capillary loops in a patient with chronic
congestive heart failure secondary to Ebstein's malformation. Curiously, the
marked dilatation of the venous sides of the capillary loops seems to end very
FIG. 5. Marked venous congestion of superficial vasculature on dorsum of hand in indi-
vidual with chronic congestive heart failure. Dilation appears sharply limited to venous
channels.
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FIG. 6. Capillary microscopic appearance after stripping of chronic psoriatic patch on
lower leg.
abruptly at their tips and fails to affect the arterial limbs which are of approx-
imately normal diameters. The area observed was on an upper extremity and
although the venous pressure was chronically elevated to 360 mm. of water there
was no edema.
The capillaries in psoriatic lesions were described by Gilje et al,9 as presenting
a ball appearance on capillary microscopy. Figure 6 shows the capillaries we
observed in a psoriatic patch present on the leg for two years. The thick scales
have been stripped away together with the upper parts of the epidermis. In
area (A), the stripping has been minimal and the capillary loops appear as in-
distinct balls. However, at locations B and C, the markedly tortuous capillaries
are clearly visualized and are seen to be dilated in only small portions of the
entire lesion (B). The subpapillary plexus is not visible and is probably obscured
by the marked acanthosis present in the patch. Similarly the subpapillary plexus
could not be visualized in acanthotic lichenified skin. The capillaries in normal
appearing skin of the psoriatic patient did not show the tortuosity seen in the
lesions.
SUMMARY
An improved simple technic for microscopic observation of the superficial
vasculature of the skin is described in which clarity of visualization is greatly
aided by first stripping away the outer layers of the epidermis with repeated
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applications of adhesive tape. Furthermore, the free permeability of such stripped
areas to topically applied agents permits direct observation of the pharmacophys-
iologic responses of these blood vessels.
A few preliminary observations with this technic in normal skin, psoriasis
and chronic venous congestion are presented.
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DISCUSSION
DR. LEON GOLDMAN, (Cincinnati, Ohio): I am grateful for the opportunity
of seeing those striking pictures. I would agree that the stripping has been much
more efficient in enabling one to see a larger extent of vascular network. We are
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interested in the vascular patterns associated with the crystalline deposits of
hydrocortisone in the skin and have seen more detailed pictures after stripping.
As Major Davis said, it is much more evident under the microscope than on the
picture. In these pictures, we wonder if the magnification is not X 50 to X 75,
because that is the actual magnification no matter how much we magnify the
negative.
We have seen reports of capillaroscopy with vertical illumination and have
felt that that was not an efficient technic for lighting the skin surface. Does the
author believe it is as good as lateral lighting?
The problem has been to develop a simple instrument which we could use
easily in the office and clinical practice. We have this in a type of portable metal-
lurgical (shop) microscope, and, although, this is somewhat rigid, we can see
some of these pictures after stripping but not as intense as Drs. Davis and Lorincz
have shown.
DR. STURE A. M. JOHNSON, (Madison, Wise.): I would like to ask whether
or not the patients who have this capillary dilatation have been studied over a
period of 24 hours. Nocturnal pruritus in the eczema patient is known to all of
us, and I wonder whether there is capillary change which makes these patients
more pruritic at night than at other times.
DR. P. TELNER, (Montreal, Canada) Does the author feel that vasodilatation
is a factor here, and how long does he wait after stripping before the capillary
is examined?
MAJOR MICHAEL J. DAVIS (in closing): I would like to thank the discussors
for their comments and questions.
First of all, I agree with Dr. Goldman on the question of magnification. At
lower magnifications the depth of focus is greater and a larger portion of the
course of the blood vessels is seen. Once the keratin layer is stripped away the
angle of lighting is not critical. Photography of the skin capillaries, however,
requires an additional light source.
In answer to Dr. Johnson, we have not observed stripped areas for a 24 hour
period but have looked at the capillary bed some four or five days after stripping
and some vessels could still be well visualized. We have attempted to study the
skin capillaries in patients with atopic dermatitis but we had difficulty seeing
them, probably because of acanthosis in the areas studied.
The procedure of stripping away the keratin layers with the desquamating
machine produces little immediate vascular change other than a transient ery-
thema at the stripped site.
